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Introduction
Despite the fact that Danish women's participation in the labour market has increased rapidly since the 1970s, the division of work within the household still remains unequal. Currently in the 25-45 age group, almost 84% of women participate in the labour market, compared to 90% of men, but Danish time use data from 1987 show that men on working weekdays still spend less time on housework compared to women in couple households: 81 minutes a day for men and 171 minutes for women. Though these figures have become more equal over time, the different roles of men and women within the household may still be expected to influence the amount of effort and achievement on their jobs. For the US, Hersch (1991a,b) , Stratton (1997, 2000) , Noonan (2001) and Stratton (2001) have documented that the amount of time spent on housework has a negative effect on wages. For Canada, Phipps et al. (2001) also find that the amount of housework has a negative effect on the earnings capacity of women.
The effect of housework activities may vary across the wage distribution. Especially for men and women in higher ranking positions holding demanding jobs, it may be impossible to combine the job with a large amount of housework or inflexible housework tasks. The very compressed wage structures in the Scandinavian countries and high tax levels imply that the price of market services (domestic help, restaurant visits etc.) is very high, and that the market for private services may not even exist in the Scandinavian countries, contrary to the US which has a fairly well functioning market for most household services. This may induce even high-income families in Scandinavia to undertake more housework and do-it-yourself work compared to families for instance in the US. However, it may not only be the amount of housework which influences the labour market performance of men and women. Also the timing and flexibility of housework may have negative effects on earnings and the career, especially at the higher end of the qualification distribution and thus this may be one explanation of an increasing unexplained gender wage gap at the upper end of the wage distribution in Denmark and Sweden (Datta Gupta et al. (2003) , Albrecht et al. (2003) ).
Earlier studies, mainly from the US, have documented that housework has a different effect on male and female wages and that the type of housework also matters, see Hersch and Stratton (2000) , Noonan (2001) and Stratton (2001) . However, none of these previous studies have incorporated timing and flexibility aspects of housework and their effects on wages. When 1 There are a number of other questions in which the issue of timing can be important. For instance, Hamermesh (2003) analyses the demand of temporal variety or its absence, routine, and finds that economic incentives are important in decisions of timing of daily activities. 2 housework is done during the day may be just as important for wages as the amount of housework.
1 Housework that is timed relatively close to market work hours may have more punitive effects on wages than housework that is timed farther away from market work hours because individuals may need to interrupt their work hours in order to undertake such activities or experience higher levels of stress or fatigue while trying to balance the conflicting needs of the job and the household and these factors lower productivity and hence wages. In this paper, we examine the wage effects of having flexibility with respect to one's housework and test whether or not these effects are different for men and women. Most previous studies have generally constrained the effect of housework to be the same at all points in the wage distribution. We estimate a traditional human capital model of hourly wages augmented by different aspects of housework responsibilities, including timing and flexibility as well as job characteristics but in contrast to the previous literature, we fully characterize the houseworkwage relationship along the conditional wage distribution by using a quantile regression approach. Unlike some of the previous studies in this area Stratton (1997, 2000) ), we do not model the endogeneity of housework. Clearly, housework (both the amount and timing) may be potentially endogenous to wages as those with higher wages typically do less housework and more market work and this biases the coefficient of housework in a wage regression which treats housework as exogeneous. But, we were unable to find suitable instruments for housework hours in the present data we have available (see Section 5).
Therefore, we concentrate here on introducing the notion of flexibility and timing of housework and testing their effects at different points along the conditional wage distribution.
The analysis is based on merged register and survey data, i.e. the Danish 1987 Time Use Survey (TUS) for information on household activities and market work and administrative registers for information on wages and labour market characteristics for the period 1987-1991 for the individuals included in TUS.
In Section 2, we sketch a theoretical model which states a relationship between market wages, the amount of housework and the time flexibility devoted to market work and housework and 3 discusses the implications of this model. In Section 3, the time use and register data applied in the study are described, and Section 4 presents some descriptive analyses on Danish time use patterns. In Section 5, an empirical model is presented. The results from estimations are presented in Section 6, and finally, Section 7 offers a conclusion.
Theoretical Model
In one of his seminal papers, Becker (1985) discusses the importance of the allocation of home time and the resources and effort devoted to market work: "Earnings in some jobs are highly responsive to changes in the input of energy, while earnings in others are more responsive to changes in the amount of time. ... Persons devoting much time to effort-intensive household activities like child care would economize on their use of energy by seeking jobs that are not effort intensive, and conversely for persons who devote most of their household time to leisure and other time-intensive activities", Becker (1985, p. S49) . The allocation of time within the household is assumed to be determined by comparative advantage. Women are assumed to be more productive in certain types of housework, especially child production and child care. A key assumption in the Becker model is that the individual allocates a given amount of time and effort on different activities, for instance housework, leisure time and market work. Becker shows that given these assumptions, the individual will devote less effort to the job, the more housework is done at home, and this explains that usually women earn lower market wages than men.
The Becker model has been criticised because of the assumption of a given amount of effort. It could be that individuals, who derive utility from their job and devote a lot of effort to the job, also devote more effort at home. Or the other way around, that some individuals who spend many hours on housework activities, spend few hours on passive leisure activities, for instance watching television, may devote more effort to their job, see Bielby and Bielby (1988) and Stratton (2001) . Thus, if the amount of effort is not exogenously given, the implications of the Becker model become less unambiguous. Since the causality in the Becker model is that housework affects effort which affects wage rates, one should expect that controlling for effort, the direct effect of housework on wages might disappear. However, empirical studies which combine information on effort variables, housework and wage rates indicate that including information on effort does not reduce the significance of housework, see Stratton (2001) . 2 The typical marginal income tax even on low-skilled workers exceeds 50%, VAT is 25%, and thus the tax wedge is high. In an empirical analysis based on German and US data, Schettkat (2003) demonstrates that a much larger tax wedge in Germany compared to the US partly explains why the Germans undertake much more housework and do-it-yourself work and less market work compared to US citizens.
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Instead of focussing on effort, we turn our attention to the importance of timing and flexibility of housework in this study. Many housework activities have to be done at regular points in time each day. If there are babies or young children in the family, a number of tasks such as preparing food, eating, bathing the children, preparing the children for school etc. are time inflexible tasks which have to be done each day at fairly fixed points in time. The same holds for activities like picking up children from day care centres, sport activities etc., which may imply that the parent has to leave the job earlier in the afternoon. If employees are required to be present at meetings in the morning and late in the afternoon, this may have consequences for job and career. Other types of household activities are much more time flexible such as do-it-yourself work and can even be done on weekends. Therefore, it is important to focus on the flexibility and the timing of the housework activities and not just on the amount of housework. If women more often, due to tradition, comparative advantage or other reasons, undertake daily routine tasks which need be done at regular points in time while men do housework tasks which can be relegated to weekends or late in the evening, women will tend to be less flexible with respect to their market jobs and have lower potential for career advancement than men.
The importance of timing and flexibility in household activities depends on how easy it is to substitute between the time of household members and market services. Despite young children being time consuming and implying time inflexibility, parents are in principle able to substitute part of the care. The same holds for other household activities. For example, sending children to child care centres during working hours or hiring a 'nanny' are possible strategies as are visiting restaurants, employing a cleaner to take care of daily cleaning tasks etc. However, the substitution depends among other things on the prices of services bought in the market. A compressed wage structure and a high indirect tax level imply high prices of most household services in Denmark. Thus, many households cannot afford much substitution for their housework time, and high-income families who can afford these services often face a thin and not well-functioning service market. 2 Due to these reasons, we expect that timing and flexibility of daily housework tasks like child care, food preparing, cleaning etc. are important factors 3 However, in some cases the employer and the employee may bargain more or less explicitly about the timing and flexibility of market work, for instance by having flex-time working schedules where the worker him-or herself is allowed to decide when to come to work in the morning or when to leave the job, typically with some restrictions, or the worker may be allowed to work at home (distance work) during part of the working time. If there exists this type of (implicit) contract between the employer and the employees, the negative trade-off between flexibility at work and flexibility at home may be loosened, for instance as is the case in most academic jobs.
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impacting career development, especially in families with younger children where the needs of children are particularly time inflexible.
It is not an easy task to define flexibility, since the notion of flexibility may have a number of dimensions to it such as variability or stability over time, uncertainty with respect to future work requirements etc.. For instance, temporal stability with respect to the timing of housework activities may imply that the individual has a high degree of certainty with respect to when she is able to undertake market activities. On the other hand, temporal stability can also imply that she is inflexible and for instance has to leave the job early in the afternoon each day in order to pick up children. Further, the concept of flexibility depends on whether flexibility is viewed from the perspective of the employer or the employees. Flexibility from the employer's perspective will typically mean inflexibility from the employee's perspective. . Thus, the amount of flexibility that the individual has at his or her disposal, is in part dependent on the nature and type of work or housework, in part on family background characteristics, in part on job characteristics and in part on unobserved factors such as tastes for work. We assume that each individual can allocate a given amount of flexibility to market work, housework or to leisure activities, personal care, sleep etc. Thus, besides allocating a fixed amount of time each day to market work, housework and leisure, the person has to decide how flexible he or she wants to be at the job and how much flexibility, he or she reserves for the family, household tasks and leisure time. Thus flexibility which is devoted to the job or to housework can be thought of as an additional 'input' which increases the value of each hour spent as either working in the market or at home.
Assume, in line with the Becker model, that the individual can distribute the total time allocation, 4 We abstract away from the leisure choice which is irrelevant for the purposes of our model. 6 t, to three activities, market work (m) and two types of housework activities (j=1, 2) where activity 1 is much more flexibility intensive than activity 2, i.e. activity 1 demands to a much larger extent than activity 2 that the activity is undertaken at given points in time during the day.
For instance activity 1 may be routine tasks like food preparing and cleaning, while activity 2 is do-it-yourself work.
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(1) t 1 + t 2 + t m = t.
Further, parallel to the time constraint, the individual is assumed to have a given amount of flexibility (normalized to 1) which can be allocated to the three activities,
We assume that the 'output' or the 'value' (I j ) of each of the housework activities and market work depends on the human capital acquired for each of these production processes, HC j (j = m, 1,2) . Further, the 'value' depends on the time (hours) and flexibility devoted to the activity (t j and F j ). For simplicity, we assume a Cobb-Douglas production function for the value of time and flexibility devoted to the housework and market work activities:
where F j is the flexibility intensity related to activity j. Denoting f j =F j /t j , i.e. the flexibility per hour which can be shown to be a constant because of the Cobb-Douglas assumption, one gets the hourly 'wage rate' in activity j as
The size of F j is crucial when determining the endogenous variable f j . We assume F j < 1, for j=m,1,2, and further that F 1 > F 2 and F m > F 2 . Thus, non-market activity 1 and market work are assumed to be more demanding than non-market activity 2 with respect to flexibility. In the Becker model, F j is treated as exogenously given, but in a more general model the variables reflecting the flexibility intensities should be considered endogenous. The flexibility intensity of non-market activities may be determined by endogenous fertility, and the flexibility intensity of market work by endogenous sector and occupational choice.
By introducing a traditional home production function approach for the two household goods (j=1,2), see Appendix A, and maximizing utility defined in these two goods subject to income, time and flexibility constraints, one can derive the demand and supply functions for market goods and services (x j ), time devoted to the market and housework activities (t j ), and flexibility devoted to market and housework activities (f j ) as functions of endowment of human capital in different activities (HC j ), flexibility intensities, F j , prices and non-wage income. Focussing only on market wages, the observed market wage may be written as
where Z is a vector of the additional variables which determine flexibility (f m ) devoted to market work. Parallel to the Becker model, see Becker (1985) , one can show that the amount of flexibility devoted to the job is a negative function of the flexibility intensity demanded in the house work activities:
i.e. the relative flexibility devoted to the job is larger, the smaller is F j , i.e. the less time flexibility demanding the housework activities. For a given value of F m , i.e. for a given type of job, a person who undertakes flexibility intensive non-market activities, F j close to 1, will devote lower flexibility to the job than a person who engages in non-market activities with a low value 8 of F j . This effect is larger, the more demanding the job is, i.e. the larger F m is.
Data
Our main data source, the Danish Time Use Survey, 1987, which is a simple random sample of about 3600 adult Danish people aged 16-76, contains demographic and socio-economic information on the current work behaviour on the labour market for all persons, i.e. the amount of hours including overtime and hours in supplementary jobs in a normal working week. The sample used in this study includes employed individuals who filled out a time-diary during a working weekday or during a weekend day. For the sample with information on a working weekday, we exclude individuals with less than 1½ hours of continuous work during the diary day. For individuals observed on a weekend, we apply the general restriction that they must be employed, but place no restriction on the hours typically worked on a weekend day. This leaves us with a sample of 2102 employed individuals, 1356 observed on working weekdays and 746 individuals observed during a weekend day.
In the time-diary the respondents record the main activity (i.e. work, sleep, recreation, parents are included in the sample, see for instance Gronau and Hamermesh (2001) where the time allocation in 6 countries (Australia, Israel, the Netherlands, Sweden, the US, West Germany) is shown. Danish men and women seem to spend much less time on their children compared to these countries. Another reason is that parents typically record a lot of activities done simultaneously with child care in other categories than child care (as housework,
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The register information allows us to calculate hourly wage rates by dividing annual earnings by annual employed hours. Thus, our earnings measure suffers from the traditional weakness attributed to this measure, i.e. measurement error in hours is transmitted to the wage variable.
The wage rate variable (which is measured in 1987 prices, DKK) includes overtime payments but excludes pension payments not included in registered annual earnings. The Danish pension payments rules change during the period, and these changes affect the level of measured wage rates. Therefore in the empirical model presented below, we include year-specific indicators in order to catch these changes in the overall level of the observed wage rates. Table 1 shows the number of minutes spent on different activities during the day distributed by quartiles of the male and female wage distribution. The upper figures show hours on working weekdays (Monday-Friday) and the lower figures show hours on weekend days (SaturdaySunday). On working weekdays, men in the upper quartile of the wage distribution on average spent 8.9 hours (536 minutes) on paid work, while corresponding women spent about 6.6 hours (396 minutes). For men, there is a clear pattern, in that the higher the position in the wage distribution, the more market work, whereas for women, we do not observe this tendency.
The Amount and Timing of Housework Activities
Women in the upper wage quartile do not have more paid work on average than women in the second and third quartile. Looking at housework, women in the upper quartile do slightly less housework, about 2.7 hours (164 minutes) compared to the lower quartiles (3 hours in lower quartile) on working weekdays. 5 For men, we do not observe this pattern. Men in the lowest quartile work slightly fewer minutes than men in the other quartiles.
Looking at the different housework activities, there is a clear gender division of work. Women tend to engage in food preparation and cleaning activities while men do more do-it-yourself activities, particularly in the weekends. 6 This raw empirical evidence confirms the hypothesis leisure or other). As the survey contains explicit information on whom in the family is present when the different activities are performed, we are able to identify a much larger amount of indirect child care (child care performed as the secondary activity) as shown in Table 2 . The definition of housework used in this paper includes only direct child care. However, in Table 6 , we test the robustness of our results to an expanded definition of housework in which time spent on both direct and indirect child care is included. 1) Only individuals who were employed during the survey week are included.
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2) The numbers given in parentheses refer to activity types, see Appendix B.
3) Child care and child transportation--indirect is not included in total housework.
that women tend to have more routine activities which are rather inflexible in the sense that they have to be done each day, while men tend to have more time-flexible activities. During the weekend days, women and men increase their housework activity, especially men and women in the upper wage quartile. Women, mainly in the upper wage quartile, seem to do the cleaning work during the weekend, while men do a lot of do-it-yourself work and gardening during the weekend.
In order to look more closely at the timing of the housework activities and the market work, we calculate the distribution of time spent on market work, housework and other activities (sleep, personal care, leisure time) at each quarter of the day. Figure 1 shows these distributions for men and women on working weekdays and weekend days. The housework profile is clearly double peaked: During the morning (about 10 a.m.) and about dinner time (18 p.m.) a relatively large proportion of women's time (30-40%) is spent on housework, both at weekends and on working weekdays. For men, the pattern is different. They spend only about 10% of their time on housework during the morning on working weekdays, but on weekends it is mainly during the morning that men work at home. During working weekdays, men tend to do more market work than women early in the day and late in the afternoon, while women on average have more housework early in the morning and late in the afternoon.
The observed pattern in Figure 1 may confirm, that women are less flexible at the job since they tend to time more market work late in the morning and early in the afternoon (when the children are probably at school or at the day care centre) compared to men. However, we do not know whether the persons observed would have been able to time their market work and housework differently, and whether it is the timing of housework or market work which determines the allocation of time during the day. Instead in Table 2 below we try, by combining the type of activity and timing information from the time diaries, to identify different indicators of the flexibility of housework and market work activities.
According to Table 2 below, women do more housework before they go to work and more housework just after they have left their job than men do. On average, women spend 37 minutes doing housework before they start at their job (including travel), and 100 minutes after they leave the job. For men the same figures are 14 and 44 minutes. Men have longer breaks between their job and their housework, and a much larger proportion of men than women do not undertake any type of housework before their paid work (65% of men and 33% of women). The majority of housework is done after the paid work has finished, but 52% of the males in the sample and 22%
of the females do not undertake any housework when they arrive home after their paid work. A study of the lifting of shopping hours constraint in the Netherlands shows that women are most affected by the relaxation of such laws and increase their market hours the most following the change, both due to their employment in the retailing sector but also due to their increased work hours in other sectors (Jacobsen and Koorenman, 2003 B r e a k > 9 0 m i n 1 % 7 % 2 % 7 % All 100% 100% 100% 100% 1. Paid work is restricted to a period of more than 90 minutes including transportation time. 2. Time between household work and first period of paid work (paid work restricted to a period of more than 90 minutes of work). 3. Time between last period of paid work (paid work restricted to a period of more than 90 minutes of work) and housework.
This evidence gives some indirect empirical support of our hypothesis that women tend to be more inflexible in their jobs because they have more housework tasks which need to be done at inflexible points in time. In fact, much casual evidence support these findings that women more than men hurry home after work to pick up children or do the shopping. In Denmark shopping hours are more limited and most stores close by 5:30 or 6:00pm while daycare centres close at 5pm and as it is typically women who are responsible for shopping and picking up the children, the effect of these restricted hours may reduce women's flexibility more than men's. 
Empirical Model
According to the theoretical model above, the hourly wage rate observed is given by w m = w m (HC m , F m , f m (F 1 , F 2 , F m , Z) ). Thus, we estimate a human capital wage function, where we successively include more detailed information on housework activities (HW) and job-specific and household-specific factors which capture F j , i.e. explain flexibility-intensity aspects (F). The wage functions are estimated by quantile regression methods (Koenker & Bassett (1978) , Buchinsky (1998) ) where we specify the 2th quantile of the conditional wage distribution given X and housework variables HW as a linear function of the covariates:
where As individuals are observed repeatedly over time, the data should in principle be corrected for time-constant individual effects. However, a simple differencing technique cannot be applied here, because differencing the quantiles of the conditional wage distribution would yield the effect of additional HW, for example on the 2th quantile of the conditional distribution of withinperson wage differences, rather than the effect of HW on the conditional wage distribution, that is, the quantile estimates obtained from differenced data are not equivalent to quantile estimates from data on levels (Arias et al. (2002) ). In a survey article on the quantile method, Koenker and Hallock (JEP, forthcoming), also caution against additive random effects as the quantile of convolutions of random variables is likely to be highly intractable. Thus as of yet, quantile methods have not been applied to panel data, although one study by Chay (1995) applies minimum distance methods to unrestricted quantile regressions of several cross sections.
Another consideration is that time use is observed only in 1987. We assume that the 1987 time 1987, 1989 or 1991 (about 1300 distinct individuals). When we compare the estimated standard errors from the estimated models on these two samples, we do not find any systematic differences in the size of the standard errors. For instance, the estimated standard error on the coefficient of the amount of housework at the10 th percentile is -0.017 (0.016) for women (men) in Sample 1, while the same figure in Sample 2 is -0.007 (0.010). For none of the estimated variables, do we find large deviations between the results from the two samples. We take this as (imprecise) evidence that our estimated standard errors are not greatly underestimated, despite estimating our model on a pooled sample of highly dependent cross sections.
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allocation gives a reliable picture of the allocation of time for the 4 consecutive years after, or at least we assume that the allocation of time in 1987 had effects on the consecutive wage development. Thus, we analyse how time allocation affects wages in the medium run. However, note that this means that each person's time use measure appears multiple times in the quantile regression equation, leading to the random disturbance in the regression being correlated within person groups. As pointed out by Moulton (1990) , the consequence may be that standard errors are biased downwards (and t-statistics biased upwards) leading to spurious conclusions about the significance of the aggregate time-use measure in the wage equation. While a test of the importance of this correlation and correction of standard errors could be attempted in an OLS wage regression, the quantile method is not yet as well developed to take account of this problem However, we devise an informal test of the significance of this problem below. 8 Further, in Table 6 , Model 3b, we explore the sensitivity of our findings to this assumption when we replicate the analysis on the sub-sample of individuals who remain married or cohabiting throughout the sample period, as for these individuals, we expect little change in housework duties to occur over the sample period.
Yet another problem is that the housework variables may be endogenous. Those with higher market wages may do fewer hours' housework and more market work, and therefore we may obtain biased estimates of the wage effects of housework, see Stratton (1997, 2000) .
Therefore, we have experimented with instrumentation of the housework variables. As instruments we used a number of register variables for the years 1986 and 1987 (number of rooms in house, number and age of children, number of adults in household, own unemployment experience during the year, different characteristics of the spouse, household income and the 9 Following Arias et al. (2002), we use a two-stage quantile regression estimator, in which the first stage is described above, where we project endogeneous HW on the space spanned by the instruments which are assumed (and tested) to be uncorrelated with the error term. In the second stage we perform quantile regression of log wages on the projected HW obtained in the previous stage and on the other exogeneous regressors. The two-stage quantile estimator has been shown to be asymptotically consistent in previous studies. The correction of the standard errors requires the estimation of a sparsity function using non-parametric techniques or bootstrapped versions of the same. 10 Hersch and Stratton (1997) also test for endogeneity of housework, and they conclude that they cannot reject that the amount of male housework is exogenous to their model, while they reject exogeneity for female housework.
11 By estimating gender-specific coefficients on the human capital variables, we implicitly assume away the part of the unexplained gap that is due to differences in returns to human capital variables. Thus, the coefficient on the woman indicator should be regarded as a lower bound on the true unexplained gap. Indeed, the "gender gap" found in the data are smaller than those found in previous studies for Denmark, +.8% at the 10 th quantile, -.01% at the 50 th quantile and -12% at the 90 th quantile. Moreover, these "gaps" turn positive or disappear when market work hours are included in the wage regression. We are hesitant to conclude that gender differences in paid work hours account for the wage gap in Denmark, in part because including paid work hours in the wage regression may introduce potential endogeneity and in part because, via the argument above, significant gender differences still exist in the returns to human capital variables (see Table 4 below) and these differences by convention, should also be included in the unexplained gap. 17 square value of all these variables).
9 However, our tests on the validity of our instruments in all the different specifications we tried came out negatively, i.e. we were not able to find valid instruments according to the test procedure described in Bound et al. (1995) . 10 6. Results
A. Amount of Housework
The results from estimating simple quantile regression wage functions including the amount of housework are shown in Tables 3-4 . First, the results from estimating a basic human capital model, Model 1, including the total amount of housework are shown in Table 3 . In this model, as well as in the following models which extend the basic model, we pool the samples of men and women and interact all human capital variables (which include education, experience and paid work hours), housework variables, family, sector and occupational variables by the gender variable, i.e. estimate gender-specific coefficients to these variables. Year indicators, the regional indicator variable and the constant term are not interacted with gender. Further, we include an indicator variable 'woman', in order to get an estimate on how much the constant term for women deviates from the male constant term. Since we estimate the coefficients of the pooled conditional wage distribution, the 'woman' indicator is interpreted as a partial measure of the 'unexplained' gender wage gap in the model concerned. 11 In the next step, we extend the basic model by adding job and household characteristics variables which are supposed to capture flexibility and flexibility intensity aspects of different household and market activities (f j and F j ), see Model 2 in Table 4 . In the basic model in Table 3 above, the total number of hours spent on housework activities is investigated. This model is basically in line with Hersch (1991a,b) , except that we use a quantile regression approach. Table 3 shows that the amount of housework has a negative effect on the hourly wages of women and a positive effect on the hourly wages of men, except at the 90 th quantile of the conditional wage distribution where this is reversed. However, the effect of housework on wages is only significant for women at the 50 th and 90 th quantiles and men at the 10 th and 90 th quantiles. For women at the 50 th quantile, the results indicate that one more hour of daily housework reduces the hourly wage rate significantly by about 6/10ths of a percent, and for men at the 90 th quantile by about 1.4%. Therefore, the group that appears to be most strongly 12 To be able to compare our findings more closely with those of the U.S. studies mentioned above that employ simple or augmented OLS regressions, we also run the pooled OLS regression of the model in Table 3 . The coefficient of housework in the pooled model is negative and insignificant for women (-.0002), and positive and insignificant for men (.003), thus in the pooled model, the signs match those found in the previous U.S. studies.
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penalized are men at the high end of the conditional wage distribution. Surprisingly, for women at the upper end of the conditional wage distribution the effect is significantly positive.
Compared to the US studies by Bielby and Bielby (1988) , Hersch (1991a,b) and Hersch and Stratton (1997) and Stratton(2001) , which do not find negative effects of housework for men but only for women, our results for Denmark are more mixed.
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Looking at the other variables of the wage function, it is found, with a few exceptions, that women receive a lower remuneration of their human capital, education and experience and market work hours, at all points of the conditional wage distribution. The wage profile across experience levels is steeper at the lower end of the conditional wage distribution, while at the upper end it is relatively flat. For women in the 90 th quantile of the conditional distribution, the coefficient of the experience variable is insignificant.
In the next step, we extend the basic model with variables which may capture flexibility intensity aspects. The variables selected are two indicators for 1 and 2 or more children aged less than 10 years, indicators for being married or cohabiting, occupational categories and employment in the public sector. The occupational indicators are expected among other things to reflect that the level of flexibility demanded from the job and thus the wage rate, vary according to occupational position in the labour market. The public sector variable is expected to capture the fact that public-sector employees have more flexible working conditions (more care days for sick children, flexible working time schedules, more rights concerning parental leave etc.), i.e. the public sector is typically less demanding with respect to the flexibility of the workers. The interpretation of these additional variables should be handled with care, however, since these variables may be considered endogenous to the model. However, for the same reason as for the housework variables, we have not instrumented these variables. 14 The absence of a 'family gap' in women's wages in Denmark has been documented previously by Datta Gupta and Smith (2002). 15 In the study by Nielsen et al. (2003) , the wages of Danish men and women are analysed in a switching regression approach where choice of sector is considered endogenous to the wage determination. When sector is endogenized, the effects of young children and periods out the labour market turn significantly negative. 20 lowest quantile. 13 Men at the 10 th quantile still experience a 1.3% increase in wages for every additional hour of housework. Further, in contrast to Table 3 , women at the highest quantile no longer face a significant positive effect of housework on wages. The coefficients of the classic human capital variables are not altered much by the inclusion of more variables in the wage function. The additional variables reflecting family background are not significant for women.
Married women or women with at least one child aged less than 10 years do not earn less than single women or women without young children, whereas men get a 'marriage premium' in the sense that they earn significantly higher wages than other men. 14 Exactly the same patterns are found for Sweden, see Albrecht et al. (2003) . Men as well as women who are employed in the public sector are strongly 'punished', especially at the high end of the conditional wage distribution. The coefficient of the public-sector variable is -19% for women and -24% for men at the 90 th quantile. Since more than 50% of Danish women (about 20% of Danish men) are employed in the public sector, the public-sector indicator variable to a large extent 'explains' the gender wage gap. However, the public sector variable may to a large extent capture that individuals, who prefer a 'family-friendly' job to a demanding job with a high wage, choose to work in the public sector. 15 In the same way, the coefficients to the occupational variables which indicate large wage differentials between occupational categories, may reflect the endogeneity of occupational status.
Before turning to the models incorporating timing and flexibility, one further experiment which is to split housework activities into more detailed groups and analyse whether there are significant differences in the wage effects of activities which are assumed to be more or less Number of observations 7,718 *Significant at the 5% level.
16 Housework categories are 'Food preparation, dish washing etc.', 'Cleaning etc.', 'Child care and child transportation', 'Do-it-yourself work' and 'Shopping, services etc.' (see Table 1 ). Our a priori expectation is that food preparation, cleaning and child care are less flexible activities than do-it-yourself work, and therefore these activities may have more negative effects on the wage growth, see Noonan (2001) , for similar evidence from US data. The results show that our a priori expectations are to some extent fulfilled. However, women at the high end of the conditional wage distribution are not penalized more from doing routine tasks like cleaning and food preparation activities. On the contrary, cleaning activities have a positive and significant effect on women's wages at the 90 th quantile! One explanation for this may be that women with demanding jobs can move the more inflexible cleaning tasks to the weekend or purchase cleaning services in the market despite the high prices of these services, and thereby only undertake time-flexible cleaning activities which are not damaging to wages on weekdays. 22 flexibility intensive.
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B. Timing and Flexibility of Housework
In Tables 5-6 , we try to measure flexibility of housework more directly. We also experiment with measuring flexibility and timing aspects in alternative ways. One indicator of having low flexibility on the job and giving higher priority to family tasks may be that the individual does housework both before and just after being at the job. Thus, in Model 3, we add an indicator variable additional to the amount of housework, which assumes the value of 1 for persons who based on their time diaries are observed to fulfill this criterion.
The first two rows of Table 5 below show the results of this estimation. This aspect of timing and flexibility clearly has an effect on observed wages, and the effect is much more negative and significant for women than for men, except for men at the upper end of the conditional wage distribution who also face a significant negative effect. Further, the effect on wages of housework before and after work is considerably larger than the effect of the level of housework.
The wages of women, who do housework just before and after their job, are on average 3.2% (3.3%) lower than for other women at the 10 th (50 th ) quantile of the conditional wage distribution.
At the 90 th quantile, the effect is as large as -4.6% for women and -3.7% for men. Table 4 . * significant at a 5% level.
Apart from the timing aspect, another way to capture the notion of flexibility of housework is to measure the contiguity of housework spells, i.e. some tasks need long periods of time in order to be completed satisfactorily. Thus, we try to come up with an objective measure of whether or not housework requires contiguous time blocks by taking an average over the individual's spells of housework over the course of the day. This variable, the average spell length of housework is tried in place of the timing indicators, but along with the quantity of housework, in Model 4 which appears in the lower panel of Table 5 above. We expect that individuals who do tasks that appear to take more contiguous time in their time diaries (higher average housework spell) will be penalized more than people who have on average shorter spells of housework chores. The results from this model indicate that particularly women at the high end of the conditional wage distribution are penalized from having a higher average housework spell, and this penalty is large, around 9%! Other groups however appear not to be penalized for the contiguity of their housework spells.
In Table 6 below we return to the first definition of flexibility and test the sensitivity of our findings to alternative specifications and alternative sample definitions. First, the notion of time flexibility introduced in Table 5 above assumed that individuals who did housework before and 17 The actual question is worded as following: Do you have fixed work hours or variable work hours? The choices given are fixed daytime work hours, fixed evening/night work hours, variable daytime work hours and variable evening/night work hours. For those that answer some type of variable hours, a further question probes the actual nature of varying work hours, i.e. shift work (2 shifts), shift work (3 or more shifts with weekend breaks), shift work (3 or more shifts without weekend breaks), varying according to employer's plan, varying according to bargain with employer, including flextime. Only the last group is considered to be on flexible work schedules.
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after the job were constrained by the dictates of their housework to cut down their work hours and therefore that the effects on productivity and hence wages of such behaviour were necessarily negative. However, the causation could go the other way in that some employees can bargain flexible work schedules with their employers, affording them the flexibility to time their work and housework according to the changing needs of the family or employer. In fact, this type of bargained time flexibility could increase productivity and wages because it may increase job satisfaction etc. for the employee without conflicting with the demands of the employer. In order to try to distinguish between these hypotheses, we use additional information from the time use survey in which individuals are asked whether or not their jobs require fixed hours work schedules or flexible hours work schedules that are a part of a bargain made with the employer.
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Around 6% of men and 3% of women report having flexible hours work schedules that are determined through bargaining with the employer. Model 3a in Table 6 below shows that when the indicator for doing housework just before or just after the job is interacted with having fixed or flexible work schedules, exactly as predicted, negative effects arise for those (significant mostly for women) on fixed work schedules, while positive effects arise (significant mostly for men) for those who have flexible work schedules. Thus, it may be important to distinguish whether the timing of housework just before or after work is flexibly chosen by the individual or enforced upon the individual as a result of time-inflexible household duties or family responsibilities.
Another way to analyse whether the flexibility of housework matters is to restrict the samples to groups, that are more homogenous with respect to flexibility. One hypothesis is that married people face many more routine tasks that make them more inflexible than single people because they have to coordinate the timing of housework tasks like food preparing, shopping etc. with the spouse. Especially for women, we expect this effect to exist. For men, an opposite effect from being married can arise if the wife takes the main responsibility for activities at home. This may housework immediately before and after the job also becomes more negative for married women at the other points of the conditional wage distribution though less negative for married men.
These findings would indicate that, given the prevalence of assortative mating, at the high end of the distribution there is more sharing of housework between partners so that both partners are affected by the coordination problem, while at other points, married women are penalized more and married men less perhaps because in this case it is women who are mainly responsible for the 'balancing act'.
As a final test of robustness of results to alternative definitions, in Model 3c in Table 6 
Conclusion
In this paper, we analyse whether the amount and timing or flexibility of housework have negative effects on the wages of men and women. We find like in the U.S. studies, that housework has negative effects on the wages of women and positive effects on the wages of men, except at the high end of the conditional wage distribution. At the 90 th quantile, housework has a positive effect on the wages of women and a negative effect on the wages of men. In fact, high-wage men receive the largest wage penalty of doing housework, namely, a wage loss of 1.4% for each additional hour of housework done during the weekday.
The coefficient to housework becomes numerically smaller and less significant when family and job characteristics are added to the model. These characteristics can be thought of as indirectly measuring flexibility intensity. Of these, public sector employment is particularly important to wages, especially at the high end of the conditional wage distribution. At the 90 th quantile, public-sector employed women earn 19% less than private-sector employed women, while the same figure for men is 24%. Since unions in the public sector prioritize non-wage benefits such as long maternity leave with full wage compensation, care days, flexible working schedules, and during the latest years even reduced hours instead of wage increases, the large negative effect of public-sector employment may indirectly reflect the importance of flexibility and home responsibilities.
When looking directly at timing and flexibility aspects, we do find evidence that the timing and flexibility aspects matter for wages and in fact considerably more than the quantity (amount) of housework. Women (and to a smaller extent men) who do housework activities immediately before or after their job have significantly lower wage rates, especially at the upper end of the conditional wage distribution, where the wage penalty for women is 4.6% and 3.7% for men.
Further, high-wage women whose average housework spell requires contiguous blocks of time face a wage penalty of 9%. It is important however to distinguish whether the timing of housework just before or after work is flexibly chosen by the individual or enforced upon the individual as a result of time-inflexible household duties or family responsibilities that cannot be moved and only the latter appear to be damaging to productivity and wages.
Wage effects of flexibility are numerically larger for married or cohabiting women but slightly weaker for men in such households, except at the 90 th quantile. At the 90 th quantile, the coefficient of morning and afternoon housework becomes really large for both married men and married women, -6.3% for women and -4.8% for men. This asymmetry may indicate that, assuming assortative mating behaviour, there is more sharing of housework tasks at the high end of the distribution so that both partners are negatively affected by the coordination problem but that lower down the distribution women take more of the responsibility for coordinating home activities.
Finally, we test the robustness of our housework measure to alternative definition of child care.
The expanded definition of child care includes both direct child care as well as child care that is recorded as a secondary activity done simultaneously with other housework or leisure activities. The results show that re-measuring housework to take into account secondary child care activities does not alter the results appreciably and therefore, dual-tasking does not appear damaging to wages.
Our study is the first to try to quantify the effects of timing and flexibility of housework on the wages of men and women in Denmark. The main finding seems to be that women more than men are penalized for inflexibility, and that this is most pronounced at the high end of the conditional wage distribution. Due to the very compressed wage structures in the Scandinavian countries and high tax levels which in turn imply high prices of market services (domestic help, restaurant visits etc.), even high-income families in Scandinavia undertake more housework and do-it-yourself work compared to families for instance in the US. At the same time, early closing of shops and daycare institutions imparts a certain inflexibility to particularly women's daily schedules which our study shows has negative effects on earnings and the career, especially at the higher end of the qualification distribution. This may be one explanation for the increasing unexplained gender wage gap at the upper end of the wage distribution in Denmark. 
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